Cyclosporin A inhibits interleukin-2-induced release of corticotropin-releasing hormone.
Cyclosporin A (CSA), a potent immunosuppressive drug, has recently been shown to bind with high affinity to the immunophilin, cyclophilin. Calcineurin, the calcium-dependent protein phosphatase, binds the cyclophilin/CSA complex, rendering it inactive and blocking dephosphorylation of phosphoproteins. Very high concentrations of cyclophilin have been reported in the brain with a localization identical to that of calcineurin. We have reported that interleukin-2 (IL-2) releases corticotropin-releasing hormone (CRH) by generation of nitric oxide (NO). Nitric oxide synthase (NOS), the enzyme in nitric oxidergic neurons that converts arginine into citrulline plus NO, is inactive in the phosphorylated state. We hypothesized that cyclosporin might therefore inhibit IL-2-induced acute CRH release by blocking the dephosphorylation of NOS by calcineurin. Consequently, we examined the effect of CSA on the release of CRH from mediobasal hypothalami (MBH) in vitro in 'basal' conditions and in the presence of IL-2, which we had previously shown to stimulate CRH release acutely in this preparation. Incubation of MBH for 30 min with IL-2 (10(-13) M), the concentration that was most effective in previous experiments, evoked a significant release of CRH. CSA at 10(-6) or 10(-8) M did not alter basal release of CRH; however, addition of either concentration completely blocked the IL-2-induced release of CRH. This acute action of CSA within the brain is probably mediated by blockade of the dephosphorylation of NOS by calcineurin.